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In 1885, when Walter G. Davis became director, the 
central office was moved from the astronomical observ- 
atory to a new building in Chdoba, and the number of 
instruments was increased so that aJl fihe usual meteor- 
ological studies could be made. Durmg the following 
yeam the rograp of the founder was continued, the 

im roved, and stations frequeiitlv inspected. he observations were reduced, discussed, and published 
aa funds permitted. At the end of 1901 the observations 
from 47 stations, many of which included re ‘on8 distant 

this time the Central 8 Ece was moved to Buenos Aires 
as the extension of telegra h Lines to outlying regions 

Santa Cruz and from the Andes to the Atlsntio. At the 
end of 1901 the service included 11 fist-class stations 
with automati$ registers; 68 second-class stations a t  
which observations of pressure, temperature, wind direc- 
tion and force, cloudiness, and precipitation were made 
at 7 a. m., 2 p. m., and 9 p. m.; 9 third-class stations 
which differed from the second class on1 in not having 
barometers; and 240 rainfall stations. 6 i t h  few excep- 
tions these stations were accessible by telegraph. 

The$rst &aily meteorological bullelin apperwed on January 
1,1902, and t%e$rst daiZy weather m a p  on February 21 of 
the same ear. Up to September, 1902, the data were 

telegra hing, it was not possible to publish t e map before 
midniggt, and it did not reach the public until the fol- 
lowing morning. Beginning with September, 1902, the 
7 a. m. observations were used for the map until December 
31, 1903. On January 1, 1905, the observation hours 
were changed to 8 a. m., 2 p. m., and 8 p. m. ; the morning 
observation was used for the weather map. From July, 
1904, the 8 m observation of the preceding day was 

lished in the printin establishment of the Meteorological 

In September, 1904, t;heforecccsti.llg service began; fore- 
casts were made for the 36-hour penod ending at  8 p. m. 
of the followin day. Forecast dis la flags were used 
at  the ~rinc$ Atlantio ports rnz tze forecasts. were 
delivere to t e National Telegraph lines for transmssion 
to the telegraph offices throughout the country. When 
the forecast work was inaugurated the service had, a t  
places accessible by telegraph, 140 stations where all 
elements were observed and 420 rainfall stations hi 

tins, as well as the observations by exchange of ?r 5 radian, 1 Uruguayan, and 1 Chilean station. In 
November, 1905, these data were increased by a nightly 
synopsis which gave the weather conditions since the 
morning obseyation. This synopsis was sent by a 
number of stations sufficient to gwe a general idea of 
the weather prevailing during the day; it was given to 
the morning papers for publication. 

In the begnrung of 1904 the Meteorolo@cal Office took 
cha e of the meteoroZogica.Z and m g n e t z c  station estab- 
l k d  on Laufie I s l a d  in the South Orkneys by the 
Scottish Antarctio Expedition during the precedin 
summer (1902-3). This station has been continuecf 
the observers being relieved each summer (December or 
January). Hourly direct meteorological readings of all 
the instruments are made, and automatic registers have 
been running since the station was established. Two 
oomplete sets of absolute magnetio observations have 

network o I stations contnually increased, installations 

from the centers of PO ulation, had been pu f lished. At 

had made it ossible to o E tain telegraphic repoTts of 
simultaneous o $ servations from the Bolivian frontler to 

% to in 
based on t i e 2 p. m. observation; but owin 

included in t It e morning telegram. The map was pub- 

M c e ,  which also I andled all the publications of the 
Ministry of Agriculture. 

been made each week and the hotographic variometers 
are constantly in use. The o np y interruptions are those 
due to the need of repsirs which could not be made with 
the e uipment a t  hand. 

Argentine Meteorological Service has an extension i4 
latitude of nearly 40 degrees, in which there are 42 first- 
class stations, 152 second-class stations, 12 third-class 
stations, and 1,930 rainfall stations. The 8 a. m. and 8 
p. N. observations from 190 of these stations of the h t ,  
second, and third classes in Argentina and Paraguay are 
used in the construction of the weather map, besides the 
rainfall from about 1,350 stations, and, in exchange for 
Argentina data, the general observations made at  8 a. 
m. from 6 stations in Uruguay, 10 in Brazil, and 26 in 
Chile. 

The Hydrometric Section was established in Jul , 1902, 

tina, and to provide for flood warnings. Daily gage read- 
ings have been made of the more important rivers and 
the hydrography of many possible dam sites has been 
more or less completely studied. Reports have been 
made on the topogra hy of certain dramage basins and 
irrigation projects. $he possibilities of utilizin 
water, especially for irrigation, and those of ydro- 
electric power development have been partially examined. 
In 1912 the section began the ineasurement of ground 
water levels. In  June, 1913, the publication of a syno - 
sis and forecast of river stages was commenced in t i! e 
daily weather map. Discharge curves have been calcu- 
lated for many of the rivers. 

The Napetic Section was established in 1904 at  Pilar 
in the Province of C6rdoba. Ma netic observations had 
been made from time to time in firgentina since earl in 

South Orkneys. Field operations in various parts of the 
country were carried out in 1904,. and again in 1908 and 
1912-1913, when the same stations were occupied to 
determine the rate of secular change. 

Wit 7l the station on Laurie Island, $ = 60’ 43’ S,  the 

to  study the stream flow and water raources o 9 Argen- 

%I liver 

the 19th century. Systematic work be an at  Pilar w i en 
the Meteorologica.1 Office took over t E e station in the 

REPORT OF TEE METEOROLOGICAL STATION AT BEBEE- 
LEY, CAL., FOE TEE YEAR ENDING JUNE 80, 1916.’ 

By WELUX GAB~NEB REED. 
[Author’s abtract, submitted Mar. 12,1917.1 

The work of the Meteorological Station maintained by 
the University of California was carried on by the Depart- 
ment of Geography during the year ending June 30,1915. 
A complete statement of the history of the station and of 
the instruments and exposures was published in the 
reports for the years ending June 30, 1913,2 and June 30, 
1914.3 

Prsssure.-Pressure was measured twice daily, at 8” 
and 20h, mean civil time of the 120th meridian west from 
Greenwich (16” and 4h Greenwich mean civil time, or 8 
a. ni. and 8 . m., Pacific Standard Time, the time in local 

instrument of the United States Weather Bureau pattern. 
Although ressure relations are doubtless of great impor- 
tance as s % owing the character of the seasons in California, 
unfortunately no correlations have been made between 
monthly pressures and other meteorological conditions at 

1 ZTniv Cal Pub1 geo 
I A& ~ ~ ; ~ M O N & L Y ~ T I ~ E B  kbmw hnr. 1914 42: 184-166. 
8 Abamul tn MONTHLY WEATRIB REVIZW: Apr. 1916: 44: !XE-!2@I. 

use). The !I arometer in use is a Fortin cistern mercurial 

Berkelrv Feb. 28 1917 I: 441-504. 
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July ........................... 
August ........................ 
Se tember ..................... 
O$ober ........................ 
November ..................... 
December ...................... 
January ....................... 
February ...................... 
March ......................... 
A dl ......................... &.: ......................... 
J ~ n e  ........................... 

........................... 

enerally a month of considerable Berkeley. 
cyclonic activity, s owed even greater pressure varia- 
tions than usual. The total range in February, 1915, was 
39.6 mb., 30 mm., or 1.17 inches, which is onl 0.4 mb. 
less than the annual range. The range in a sinde cyclone 
in February was 39.4 mb. The lowest ressure m the 
year ending June 30, 1915, was 990.8 ml!, 743 mm., or 
29.26 inches, at 13” (1 . m.), on January 29, during a 
cyclone which produce% a depression of the barograph 
trace more marked thap previously recorded a t  
Berkeley since the be n m g  of continuous pressure 
records m July, 1912. fhis pressure is one of the notable 
low pressures at Berkeley and is the lowest record for 
January. 

The relation between temperature and pressure does 
not a pear close, as judged by tshe data for 1914-15. 
The B epsrtures from t.he mean monthly and mean 
monthly minimum tem eratures show very little simi- 
larity to the nssure Il)epartures. This information is 

FebmaT 

contained in .p able 3. 

‘A.  ‘F. 
309 97 
307 93 
314 106 
308 96 
301 82 
294 70 
298 77 
aB8 80 
304 87 
303 87 
307 92 
311 101 

314 106 
TABLE 3.-Comparison of de artures jknn %year averagea, Berkeley, &., 1914-15. 

274 n2 
269 
271 
274 
275 
277 
279 

Month. 

33 
31 
25 
29 
34 
36 
40 
42 

pressure. 

August ...................................... 
September ................................... 
October ..................................... 
November.. ................................. 
Deeembex.. ................................. 

1915. 
January ..................................... 
February.. .................................. 
March ....................................... 

+2.4 
+1.7 
-0.1 
+O. 8 
-2 0 

- 1.7 
-3.0 
-1.2 

-1 -1 

1914. 1 mb. ............................................... ‘ 7  July.. 
August. ........................................... ..I , 
Septemkr ........................................... 10 
October ............................................. 11 
Xovcmbcr ........................................... 11 
December.. ......................................... 4 

Jnnuarv ............................................. I 4 
Februiy ............................................ 4 
Mmh ............................................... 4 
A ril ................................................ 6 dy ................................................. 
June ................................................. 7 

Year lYlC1915.. ..................................... 7 

1915. 

mm. 
-0.5 
-1.0 

-14.2 
-15.1 
-57.3 
+58.2 

0.16 
0.15 
0.15 
0.B 

130.23 
0.24 

0.16 

+1 
+3 -69.8 
+1 
i o  
-1 -5.3 

- 
Tempwature.-Wliile it has iiot. been pructiuuble to d e 

termirie the pressure ccnditions at times of very high or 
very low temperature ttt Berkeley, it -may be noted that 
neither the minimum teinperature and the maximum pres- 
sure, nor the maximum teniperature and the minimum pres- 
sure, occurred on the same day in 1914-15. In eneral, 

to clear skies and low humidities, together wit.h d inmic 

dition is the result of high pressure over %e Basin R.egion 
rather than of any particular pressure relations at 
Berkeley. Low pressures occurred u t  Berkeley during t.he 
passage of cyclones, and at such times the sky was over- 
cast and ram falling, so that opportunities for strong 
insolation were wanting, and hence low pressures were 
not accompanied by high temperatures. The highest. 
temperatures are apt to occur in t.he 1at.e summer, when 
t,he coast fog has ceased to be a fact,or, or in the early 
summer. before the fog conditions have set, in. The low- 
est temperatures have occurred during winter anticyclones. 
The amount of t.he daily range depends to a large extent 
upon the sunshine and cloudiness; months with con- 
siderable cyclonic or “velo” cloud have small daily 
ranps. The greatest daily range of the year, 23OA. 
(41 F.), occurred on September 10, which was the day 
with the highest mean temperature, and also the day 
with the hi hest maximum. The smallest daily range 

high tern eratures occur with “north wind” con( 9 itions; 
these hig R temperatures result from strong insolation due 

warming of rapidly moving and descendina air. Tr 11s con- 

was 2’A. (3 E F.), on May 10, during a period of cyclonic 

rainfall, although the res8ure relations a t  this time are 
somewhat obscure. &e annual mean range; that is 
the temperature difference between the warmest and th i  
coldest month, for 1914-15, was slightly less than the 
mean daily range. The avera e of the 28 years is the 

been reviously ointed out, t,liis correspondence is due 

TABLE l.-ExLreme temperatures at Berkeley, Cal., July, 1887-Junq 1915. 

same as t.he mean daily range K or the 28 years. As has 

t.0 tho P ociition of % crkeley on tahe “meteorological tropic.” 

- 
I -mum. I y[inimum. I Month. 

Doe. 
7, 1805 

22 1891 
16: 1914 
1, 1914 

16,1896 
24 1801 

18’ 1899 
17,18: 1914 

24 1913 
%’ 1896 
6: 1903 

28’ 1899 

hpt.16, 1914 I 289 I 25 I Jan. 14, 1888 

D&. 
29 1899 
31’ le05 
28’ 1905 
16’ 1905 

11,1888 

30 1- 

as’ 1906 
24’ 1906 

12; 1906 

19’ 1896 
1’ 1899 
a: 1 w  

temperatures and from vapor pressures com uted from 
psychrometer readings at Wra (8 p. m.). k s  is in- 
correct in the0 , as the saturation pressure increases 

the actual saturation deficits a t  selected times showed 
that, no appreciable emor was introduced. 
TABLE 5.-Mean daily inax imm eatwation defiit at Berkeky, Cal. 

mum tcrnp.rature.j’ 

much more rapi 7 ly than the temperature, but a study of 

[Difference between satiuatlon and actual vapor ressuires at time of daily maxi- 

1914-1915 I .  1892-1915 Month. 

In. 
0.28 
0.28 

0.41 
0.41 
0.15 

a s  

mb. I% 
0.30 
0.26 
0.30 
0. !2n 
0.20 
0.14 

0.11 
0.16 
0.11 
0. aa 
0. a5 
0.31 

0.22 

NOTE.-TheS values were ostimated from saturation pressum determined from the 
mean maximum temperatures by the use of the Marviu tablns (U. S. Weather Bureau 
psychrometric tables for obtaining the vapor pressure, relatlve humidity and temper! 
atum of thc dew point from readings of the wet-and dry-bulb thermometed,Washington 
1912) and the average 20 hours (S p. m.) vapor pressures. A partial study showed thal 
the errors of this method are small and have a tendency to eanml out. It is probable 
that tho errors in the result shown in the table are less thmi those due to e.xposure 
conditions. 

~7~u.~,~,l:rress.--Cloudiness at Berkeley, specially in sum- 
mer, is closely related t.o atmospheric moisture. The 
summer cloud at Berkeley is usually the low stratus or 
velo5 cloud, locally in California known as “high fog”; 

4 The satutcltion defreir may be d e h e d  as the dlffmence between the va r pressure at 
any time and the saturation pressure at the current temperature. It  g a  measure of 
the lack of saturation and hence of the tendency to evaporation. 

er, F. A .  The Climate and weather of San Dlego, Cal. S m  Diego, 1913. 
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the winter cloud is almost always of cyclonic origin, as 
is some of the summer cloud. 
The partly cloudy days may be divided into two 

groups: "hose on which the sky was from three-tenths 
to seven-tenths cloud-covered through the da 

the day, usually morning and evening. The h t  oup 
is associated with t>lie margin of a cyclone and is, t g;f ere- 
fore, a winter rather than a summer phenomenon, 
although not unknown in t.hc summer. Tho second 
type is associated with fog or vi40 cloud conditions in t.ho 
morning and evening with clear sky t,lirough t.he day; 
this t e is more common in summer, although it occurs 

ap roach or departure of a cyclone. 
houdy days occur in w i n k  wit.11 cyclones and in 

summer when the vel0 cloud persists through the day. 
Under the conditions of observation a t  Berkeley, the 
distinction between clear and partly cloudy days is 
usually well marked, and the records of different observ- 
ers show practically the same number of clear da 
the distinction between partly cloudy and clou d"; y days but 
is not so shar , different observers often estimatin the 

when sky conditions are note . 
Fog.-At stations near the California coast the ade- 

uate treatment of fog is difficult, because of the broken 
Laracter of the topography, with the resulting difFerence 
in altitude, which inakes any record of fog according to 
the rulin of the International Meteorological Committee6 

made. The difficulty is not so great in the case of the 
"tule" fogs of winter, which are very dense and fill the 
valleys, includin the valley of San Francisco Bay, to the 

100 to 1.50 meters (300 to 500) feet above sealevel. 
The summer fog is a much more oomples phenom- 
enon. It is partly formed over the Pacific Ocean, 

robably by mixture, and is carried to the land 
Ey the westerly winds of summer, often in detaohed 
masses. At times this fog conies in at the surface of the 
earth and a t  times it appears as a low stratus or fracto- 
stratus cloud-the vel0 cloud of Carpenter. A further 
difficulty results from the fact that the fog is not always 
formed over the ocean, but the sli ht coolin resulting 
from the defleotion upward by the %erkeley pi ills is fre- 
quently sufficient to roduce fog. All gradations esist, 

Franoisco Bay region to small patches of fracto-stratus 
cloud on the higher ortions of the Berkeley Hills. 

phenomenon seems to occur annually at Berkeley; i t  is 
probable, however, that frosts pro erl classed as '&kill- 
ing" do not occur every winter. E- ig z t or heavy frosts 
occur more or less frequently between early November 
and early A ril. In 1914-15 frost was recorded on 14 

January. November and March were too warm for frost, 
and February was a month of cloud and rain, which pro- 
vented ndcturnal coolin . Frost characteristically occiirs 
a t  Berkeley.on anticy d onic nights when the terrest.rial 
radiation is strong, usually after considerable transfer of 
air from the dry oontinental interior. 

At Berkeley in 191615 but one thunderstorm was 
recorded, although lightning was reported once in addi- 

on which the sky was more or less overcast P or and B part of 

with 7-p 'tule" fog in winter, and also sometimes wit,li t.lie 

same da as c P oudy or partly cloudy, the difference E+ eing 

d the res if t of t.he personal ecuation or the esact times 

applicab B e only to the spot where the observation was 

top of the fog 7 ayer; this is usually clearly marked at 

from a dense surface P og enveloping the whole of the San 

Frost.-Although t R e frost record is not complete, this 

mornings, o P which 11 were in December and 3 were in 

a "F ia to be raoorded only whep the obaarver la enveloped in it." Intemstlonaler 
Meteo&gj~cher Kodex. ed. 2, Berhn, 1911. 

89756-17-2 

tion (January 11): The thunderstorm occurred about 
noon on February 16, and was accompanied by hail. An 
unusual feature of this thunderstorm was its time of oc- 
currence, the relatively rare thunderstorms of west coast 
regions almost nlways occurring at night during periods 
of cyclonic clouds. February 16, 1915, appears from the 
barograph trace to be about the middle of a cyclonic 
period, and showers occurred during the day and the 
preceding night. 

Pnxipztation.-!Llie number of days with measurable 
precipitation (0.2 mm., 0.01 inch, or more) was 87 for the 
year, which is about 30 per cent more than the 28-year 
average. The greatest number of rainy days in ady 
one month was 19 in February, making a new record for 
this month. This number has been exceeded in only 
three months since the beginning of the record. 

Figure 1 is an attempt to show the duration of periods 
wit.hout mensurable preci itation and of continuous pe- 

rainfall was 0.3 mm. or 
more. A11 records of rain days are referred to the rain- 

SOh (8 p. m.) mean civil time of tho 130th meri ian. 
The date is the civil date on which the last 50 hours of 

riods during which the cagy P 
fall day of the station, w E ich is the 21 hours ending; at 

DAYS 5 !O A 15 20 25 

the rainfall ciiiy falls; that is, trhe rainfall day ends four 
hours hofore the civil day. Din.gram A of figure 1 shows 
by its slides! area the percentage of occurrence of 
rainless yxh!< of different duration between the first 
rain in Ball, Scbptacml)cr 7, and t,he last rain in Spring, 
May 25. Of :I t.otal of '10 such periods, 3 were of 1 
day's diiratioii, 9 wero of 'z *lays' duration, and so forth. 
The line is n summation of the periods shown by the 
shaded arms; for csnmplr, 12 periods or 40 per cent of 
bhe total lastcd for 3 c1n.p.s t w  less. There WRS no period 
without rain 01 more than 35 clnp' duration, except the 
long dry Suminor at t,ho lwginnm and end of the me- 

recorcl %as includec1 o a ~ y  the fact of recipitntion of 0.2 

falling lone enough be!tm snd after BOh (8 p. m.) for a 
men.surenl>?e amount to he collected, both rainfall days 
were counted 3s clays with prs+tation. Fioure B is 
similar to figiiw A, esccpt that it shows perioas of. con- 
sec.iitive rninfnll clays 011 which mensureable precipita- 
tion occ.urrec1. There :\-em during the year 30 such 
periods. Of t,liose 9, or :30 per cent, occurred within 1 

Ill, p. 19. 

Fig. ].-A. conwc'ltivc. d 3 p  wlthout preclpitntion: 6. consecutive days with pm- 
cipitntion: Uerliele~, C'al., September 7,1914, to May 24,1915. 

teoroloaicnl ycnr; this i s  nnt shown 5 y the diagram. The 

mm. (0.01 inch), or niow on tho rain P d1 clay; if rain was 

- 
7 lcOnly days on which both thunder and lightning am observed DIB to be wanted en 

days with thunderstorms." Internationaler Yetcorologischer Kodex. ed. 2, Berm, 
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Total 

rainfall day; 7, or 23 per cent, occurred 011 2 rainfall 
days, and so fort8h. The longest period with daily rain 
was 11 days. The line is the summation of t,he periods 
shown by the shaded areas. 

The total precipitation for t4he year 1914-15 was 786.1 
mm. (30.95 inc,hes), which is 107.4 mm. (4.30 inches): 
t,hat is, 16 per cent more than the aver e annual 
amount based on tshe 28 years of the B e r k z y  record. 
The precipitation for each month is show1 by Table 1,  
and the monthly averages appear in Table 2. The 
rainicst month was February, with 207.8 mm,. (S.18 
inches) ; this is nearly twice the February average. The 

Days with preclpi- 
tation. 

>0.2 mm. 1 51.0 mm. 
- 

oc t 

L c 
Fig. Z.--Yonthly precipitation at Berkeler, Cg., 1914-15, and (shaded area) arenbge 

monthly precipitation, 1881-1915. 

Janmiarv. ........................................... ! l i6 .7  I 17 
Frhruiiry ........................................... '&if: I li 
March.. 

Mnv ................................................ i 136.6114 

786. I I 87 

............................................ 
April ............................................... i 21 6 

Jurin.. _ ,  I 0 ............................................ .......... 
Yrsr ......................................... j 

- ..... 

May rainfall, 133.6 mm. (5.36 inches) is a new record for 
May; it is 46.5 mni. (1.53 inches) more than the amount 
for May, 1905, the May of heaviest precipitation prc- 
vious to 1915. Table 6 shorn the accumulated excess 
or deficiency in precipitation a t  the end of each m0nt.h 
of 1914-15 as compared with t-he average of the 2s years. 
The accumulated amounts for the year were below the 
average until January, but after that month t.here was 
an excess. At t-he end of May the escess was 112.7 mni. 
(4.44 inches); but on account of the dry June the excess 
a€ the end of the meteorological year was only 107.4 mm. 
(4.20 inchesj. 
TABLE B.-iUnnthly Q M ~  seasonal precipitation ut Berkrley, Pal.. July I, 

1914- Juric 30, 1915; will& niw-ages for 28 ycars and departitre8 front the 
averages. 

10.4 I 16 
10.9 . 16 
5.2 i 8 
4 8  5 
i S ] l 0  ...... 0 

9.0 1 75 
I 

Honth. Nlon th Iy . 

mm. In. 
0.5 0.02 
1.5 0.08 

16.2 0.64 
52.6 2.0; 

1ZI1.R 4. i5  
229.i U.01 

I 

mm. 
-0.5 
-1.5 -15.7 

-3O.X 
-%.I 
-3 .9  

N14. 
Jnlv ..................... 
Se tember ............... 
d o t w r . .  ............... 
November.. ............. 
Dccemher ............... 

1915. 

A I I ~ U S ~  .................. 

..................... 133.6 
June ..................... 0.0 
Season 1914-15. .......... 786. I 

mm. 
T. 

0.5 
21.3 
10.9 

165.1 

n.0 

In. 
T. 
0.00 
0.02 
0. $4 

6 . S  

6. ga 
s. 18 
1. $3 
0. s5 5.26 
0.0 

30.95 

n. I B  

- 

32 .6  15.05 4s.5 I I ~ . * z  
(iDI 8 a3 SI 
64112 I25:24 
673.4 28.51 
6iS.i a . 7 3  
678.7 I 26.72 I 

Seasonal to 
end of month 

-6.0 
+!Ki +%.I 
+11.2 f112.d 

+1Oi.4 
+ 107.4 

mm. 
T. 
T. 
n. 5 

41. R 
32. i 1m. 8 

176. fl 
w. 4 
6:yI. 9 

#.%. 1 
7.58.1 
766.1 

FB. 5 

- 

.~.. 
Jltiiiia~.. ................ 
Fcbriisrg.. .............. 
March ................... 
April .................... 

- 
In. 
T. 
T. 
0.02 
0. $6 
1.29 
7. Si 

11. $3 
3.01 
24. $4 
25.69 
:M. 95 
30.95 
30.95 - 

176. i 
2117. R 
46.5 
31.6 

Average 1)eparlurc. 
seasonal. 1914-15. 

In. 
-0. 0s 
-0. Os 
-0.62 -1.31 
-3. 46 -1.1; 
-0. w 
+3. ;:I 
+I .  1I.i 
-to. 45 
+4.41 
+4.a 
+ 4 . a  - 

TABLE ?.-8i&mmy of precipitation by rainfall &s, Berkeley, Cal., 
1914-15. 

1914. 
JuI y... ............................................ 
A ogust.. .......................................... 
Scptemhr. ....................................... 
October.. ......................................... 
Sowmber.. ...................................... 
December.. ....................................... 

1915. 

;-I-,- 

- 
iver- 
ax! 
VI* $P. 
- 
mm, 

io. 4 

.... .... .-.. 
a7 11.9 

11.0 
12.9 
5. x 4. B 

13.1 

IO. 4 

.... 

- 

Forty rainy cyclones were recognized, with a total of 
7Y5.6 mn. (30.93 inches) of rain. This includes all the 
rain of the year, escept a small amount from a fog shower 
cin Yepteniber 7. The average precipitation per cydone 
with rain was 19.6 nim. (0.77 inch). This is somewhat 
more than the averag:e; for 1913-14; the difference seems 
to be real, alt-hough in such a matt.er the success with 
which cyclones have been separated is an important 
factor. 

The two cyclones with the greatest precipitation each 
liad 06 mm. (3.60 inches) of rain; the duration of one 
was 4 days, and that of the other was 5 days. At least 
two true cyclones resulted in only a trace of rain a t  
Berkeley. 

Wds.-Wind direction was observed regularly at 8" 
and 20" (S a. m. and S m.),.l30th meridian time. As 
the observations are subject to considerab e error. The 
observation hours are times a t  which the wind direction 
on the cain us is most apt to be influenced by feeble 

the observation hours are the result of one or more of the 
followin tendencies: (1) the prevailin surface drift of 

B flow of air from t,he hills ue to local cooling, specially 
important a t  the time of the evening observation, 20" 
(8 m.), 120th meridian time; (3) cyclonic winds, - 
central north of Berkeley; n.nd (4) anticyclonic winds 
resulting from the development of comparatively high 

ressures more or lcss connected with the continental 
Eyperbar, these winds bein g generally from the north or 
northeast. 

All directions except those of the three octants between 
southeast and west are of com aratively minor h p o r -  

marked influence on the character of the days on whic 
they occur; these days are hot and dry on account of 
the dynalnic wn.rmin of the rapidly moving and descend- 

wus rc?c.orded a t  94 observation hours wiich appears to 
be somewhat less than the average; 6ut because of the 

low wind velocities the records miide by dif- 
ferent oiservers can not be regarded aa homogeneous. 

f it has not yet been possi %' le to install L pro er wind vane, 

drafts from !?!I trawberry Canyon. The wind directions a t  

7 B the air P rom a southwester1 or westery direction; (2) 

ern E' y from the south or southeaat, the result of a cyc r ono 

T ta.nce, although north and nort E east winds have a ve 

iiig air. Thrir nuin % er is, however, ver small. Calm 

enerall 
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. The seasonal and mont.hly distribution of winds from 
the Merent directions is shown by Table 1 and also in 
part b7 figure 3. This fi e is the result of an attem t 
to distmguish summer an 8” winter conditions by the dai .p y 

The solid line of figure 3 shows b 
months p r e v a % z y .  ercentages of days with prevailing win B s 
from the sout west and west. Southwest and west winds 

Fig. 3.--Summer and winter winds at Beriieleg, Cal., 1914-15. 
- Percsntage of days with the prevailiig wind dirsetion southwest or west. 
--Percentage of days with the prevailing wind direction southcust or south. 

those associated with summer conditions. The 
broken line shows in the same manner the percentage of 
days with prevailing winds from the southeast mid south, 
the characteristic cyclonic wind directions a t  Berkeley. 
This diagram shows the winter or summer characteristics 
of each month as indicated by the wind directions. As 
is to be expected, t,he months with hi h percentages of 
summer prevailing winds are those wit lorn percentages 
of winter prevailing winds. 

SUMBI.%RY. 

The mean sea-level equivalent of the air pressure at. 
Berkele for the year ending June 30, 1915, was 1016 nib., 
about t T e average pressure for the 28 years of record. 
The departures of t,he nioiit,hly means were small and 
irregular. The highest prtwure, 1031 nib., occurred on 
February 4, and the lowest, 991 nib.. on January 39. 
Neither is a new record for Berkeley, although the niiiii- 
niuin for the year was a notnbl low pressure. 

The mean temperature for t z e p a r  was 2S7 degrees 11 
(57 degrees F.), which is practically t,he average for 
Berkeley; the mean annual range was 9 degrees A (15 
degrees F.), and the annual extreme range, 33 degces A 
(58 degrees F.). The highest t.elq~eratnre was 307 clr- 
gees A (94 degrees F.), on Se t,criiher 10; the lowcst. WRS 
374 degrees A (36 degrees 8.1, on Decemhcr 8. The 
mean month1 range was 20 degrees A (36 degrees F.): 
t,he mean dai P y range was 10 degrees A (17 degrees I?.), 
varying froin 35 degrees A (45 degrees F.1, in Sqi: miher, 
to 14 degrees A (26 degrees F.) in January and E’c+run.ry. 
The greatest daily ran e ww 23 degrees B (41 dcgrces 17.) 

degrees F.) on Ma 10. September and 0ct.ober were the 

soniewhat higher than t,he average for t.hat mont.h. 
Dccember was the coldest month. Frosts occurred mostly 
in December, when frost was re orted on 11 mornings; 
the ot.her 3 frosts re orted were a1 P in January. 

generally less than 15 nib. (0.420 inch). Relative humid- 

on September 10, an d the smallest was 2 degrees A ( 3  

wannest months, t 1 e mean tempwat.ure for Oct,ohcr being 

The pressure of t R e water vapor of the ali?iospherc was 

ities were slightly higher than the average, being 89 per 
cent a t  bot,h morning and evening observation hours. 
The mean of the saturation deficits for each day at the 
time of greatest strain on organisms was 7 mb. (0.26 inch) 
which is slightly more than the average of the 23 years of 
comparable observations of atmospheric moisture. The 
average saturation deficit at time of dail maximum 

nib. (0.41 inch), and least in January, February, and 
March, 4 mb. (0.15 inch). The average cloudiness at the 
observahn hours was 0.5; the greatest monthly average 
was 0.9 for t.he morning and 0.7 for the evening hour m 
July, which is about 50 per cent more than the average; 
Noveinher wm the least cloudy month, 0.3 at each obser- 
vat.ion hour. 

The weather by days was as follows: 44 per cent clear, 
25 er cent partly cloudy, and 31 er cent cloudy. August 

ber the smallest. (3). June and October each had 23 cloar 
days, and February had 6. Fog as defined by the inter- 
national meteorolo cal committee occufred on 28 days, 

February. Vel0 cloud, or ”high fog,” occurred on 
about 50 other days, which is a rather large number. 
But one t,hunderstorm occurred durin the year, about 

The t,ot.al number of days with measurable precipitation 
\\-as 87, which is about 30 per cent more than the average. 
The greatest number in any month was 19, in Februqr. 
December, January, February, and May had more than 
t,he average number of rain days, the number for May 

periods wit,hout rain between t.he h t  rain in autumn and 
t.hc last. in spring: of these 40 per cent lasted 2 days or 
less, 60 per cent 4 days or less, 80 per cent 6 days or 
less: trhe lon est dry period, except the dry summer, was 
25 days. Ofthe 30 periods of consecutive rainy days 30 
per cent lasted 1 day, 50 per cent 2 days or less, and 
SO er cent 4 days or less; the longest such period was 

The tot.al precipitation for the year was 786 mm. (30.95 
inches), which is 16 er cent inore than the average. 
Sept,ember, October, fioveniber, March, April, and June 
had less than the average amount; December, Janu , 
February, nnd May had more than the average. %e 
preci litation of May was t,he heaviest recorded for that 
monh: it was 134 I ~ I .  (5.26 inches), which is 418 per 
cent. of the May average. The rainiest month was 
February, with ‘108 mm. (8.18 inches). August and June 
I d  no rain, mid July had only a trace: 

The greatest preci itation on any ramfall day was 36 
mm. (1.40 inclies) ongecember 16. The greatest amount 
in the 24 hours ending at, an observation hour was 44 mm. 
(1.72 inches) t.o the moriiiiig observation on December 17. 
The average aiiiount of precipitation per day with mea+ 
urable precipitation was 9 inm. (0.35 inch); December 
had the greatest average, 12 mm. (0.42 inch). The aver- 
age amount per da m t h  bi nificant precipitation was 10 
nim. (0.39 inch); 
avera es, 13 nini. (0.51 inch). 

Wit B the exception of 0.5 nim. (0.02 inch), the rain was 
the result of more or less well-defined cyc!onF, of which 
40 were recognized. The average preci itation per cy- 
done with rain was 19.4 mni. (0.77 inch!). The rainimt 
cyclones were those of December 15-18 and January 26- 
30, each of which had 66 mm. (2.6 inches) of rain. The 
longest cyclone was 7 days in length, January 19-25. 
The study of precipitation by cyclones was made solely 

temperature was greatest in October and d ovember, 11 

ha B the greatest number of clou K y days (18), and Novem- 

with a niarrinium o f 7 in June and a inininium of none in 

noon on February 16; a da time thun d erstorm is a very 
unusual occurrence on the F alifornin coast. 

being nearly three times t z e average. There were 29 

1 1  x ays. 

ay an( 3 February had the highest 
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with a view to assigning the rain to the proper cyclono; 
no attem t was niade to study tho cyclonic weather of 

Practically all the win was froiii a southerly or wcst- 
erly direction, but 33 days having prevailing winds froiii 
the north and east. The amount of north aiid east wiiicl 
was slightly greater a t  tho observation hours. One dag 

was recorded as calm, but no moveinelit of wind was ob- 
served at 94 observation hours, 13 per cent of all observa- 
tions. Smiinier wind conditions prevailed on 53 per cent 
o€ the days, vuryin roni 100 er cent in July to 16 per 
cent in Januwy. inter win conditions prevailed on 
15 per cent of the days; the masimuni was 39 per cent in 
L)eceniber; the minimum was none in July and August. 

bf a cf Berkeley 7 roni any other obit of view. 

TABLE l.-Heteorologkal summary, Bcrkdty, Chi., j v r  the year ending June SO, 1915. 

[II=l00.6 m; Hb-98.0 m; h ~ 1 . 5  m: h,=4.6 m: +3i0 22' N.: X = l W  16' W. 120th meridian time.] 

Moisture. 

Relative Vapor 
humldlty. pressure. 

Temperature. 
- -- 

Dew point. I I Extremes. Mean. Extrmies. Cloudlnfm. 
Month. - 

d 
El 3 a 

v P 
%. 
m 

i 
d 
r" 

I 
~~~ 

July.. .................... 
August.. .................. 
Septombrr ................ 
October.. ................. 
November. ............... 
T)cccmlmr.. ............... 
January ................... 
k'ebruary ................. 
March ..................... 
April ...................... ! 
~ I e y  ...................... 
Jon2 ...................... 

Ycnr ................ 

I 

mb. 
1010.5 
1610.5 
9Y6.6 
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1002.7 11m. a 
m. H 
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1IJlM. 4 
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100;. I 
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- - 
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14.1 
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12.9 
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- - 
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T 

0.0 
0. a 

21.3 
10. R 
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207.8 
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21.6 

W. 6 
0.0 

786. I 
- - 
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T 

0.0 
a 5  

15.5 
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9 
8 
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4 
0 
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3 

5 
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- 
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7 
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0 

I 

n 

n 
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c. 
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2 
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Month. - 
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B 
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I 
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5 
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0 
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- 

- 
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- 
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5 
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7 
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o n  
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0 0  
0 0 2  1 
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0 0  
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0 0  f /  B YEar ................... 1 SW. I19 I 102 )I 
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TABLE 2.--Metewologicnl s ~ m i ~ i a r y ,  Berkeley, Cal., for the 28 years, Jut9 I, 1887, to June 30, 1915. 

mflers. 
102.4 
w.3 
100.6 
10.6 
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+Let. 1,1892, to June 30,1915. tThe totill numbor 01 days iu 25 years \vas go. 2 mm, 9: 51. Omni.. 3. tThc total numbcr 01 days in 23 years s n s  F O .  2 mm., 9: zl.0 mm., 3. 


